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(54) Locking mechanism for locking a removable battery container

(57) A locking mechanism (36) for locking a remov-

able battery container (32), in particular a removable

battery container (32) of an electric motor-operated

bicycle (1), comprises a movable means (46) operable

by a key (48) and a locking means (51) operable by said

movable means (46). In its locked state said locking

mechanism (36) is adapted to be temporarily unlocked

by said battery container (32) during the installation of

said battery container (32) and to be locked again after

the completion of the installation of said battery con-

tainer.
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Description

This invention relates to a locking mechanism for

locking a removable battery container, in particular a

removable battery container of an electric motor-oper- s

ated bicycle, comprising a movable means operable by

a key and a locking means operable by said movable

means.

In recent years, electric motor-operated bicycles

have been proposed and put to practical use. Such bicy- 10

cles inevitably require a battery mounted thereon.

In consideration of convenience when charging the

battery, the battery installing structure should be consti-

tuted for easy installation and removal. Also, the battery

should not stand in the way of the rider when riding and 15

getting off the bicycle.

Some electric motor-operated bicycles are known

in which the battery is held in a battery container which

in turn is installed removably in the vehicle body. In such

bicycles, the battery container is provided with a locking 20

mechanism to prevent the battery from being stolen.

However, the conventional locking mechanism has

disadvantages; it requires key operations not onlywhen

unlocking and removing the battery but also when

installing and locking the battery. At least either of bat- 25

tery installation and removal operations requires use of

both hands so the battery cannot be mounted with a sin-

gle operation, and the removal and installing operations

are cumbersome.

Accordingly, it is an objective of the present inven- 30

tion to provide a locking mechanism as indicated above

which facilitates with simple technical means a battery

container to be easily installed preferrably with one

hand and without using a key.

According to the present invention this objective is 35

solved for a locking mechanism as indicated above in

that in its locked state said locking mechanism is

adapted to be temporarily unlocked by said battery con-

tainer during the installation of said battery container

and to be locked again after the completion of the instah 40

lation of said battery container.

According to an advantageous embodiment of the

present invention said movable means is a cylinder and

said locking means is a detent for engagement with and

disengagement from an engagement means provided 45

on said battery container.

In that case, it this advantageous when said detent

is supported for movement relative to said cylinder and

is urged in a projecting or locking direction, and that the

free or projecting end of said detent is provided with a so

tapered surface engagable by said battery container

during its installation.

In case the removable battery container is for an

electric motor-operated bicycle it is advantageous,

when said battery container is removably installable in a ss

space surrounded by a seat tube and a rear fender

beneath a seat of an electric motor-operated bicycle.

In that case it is advantageous when said bicycle

comprising a wheel lock operable with the key of said

locking mechanism and that said key is only disengage-

able from said wheel lock when said wheel lock is in its

locked state.

Thus, according to an embodiment of the invention,

if the locking mechanism is left in the unlocked state

after the battery container is removed, the locking

mechanism is automatically locked by the installing

operation when the battery container is installed again.

In other words, the locking mechanism is locked upon

completion of the battery installing operation, eliminat-

ing the cumbersome key operation and enabling easy,

singel-handed installation of the battery container.

Furthermore, according to another embodiment of

the invention, to draw the key after removing the battery

container for charging the battery for example, it is nec-

essary to bring the locking mechanism into the locked

state. As a result thereafter the battery container may

be installed easily with a single operation in the same
manner as that mentioned above and the battery con-

tainer is securely prevented from being inadvertently left

unlocked.

Furthermore, according to a further embodiment of

the invention, unless the wheel lock is locked, the key

cannot be drawn and the battery cannot be removed. As

a result, the electric motor-operated bicycle is prevented

from being stolen while the battery is being charged.

Also, unless the locking mechanism of the battery con-

tainer is locked, the key cannot be drawn for locking the

wheel lock. As a result the battery container is securely

prevented from being inadvertently left unlocked.

Other preferred embodiments are laid down in fur-

ther dependent claims.

In the following, the present invention is explained

in greater detail with respect to several embodiments

thereof in conjunction with the accompanying drawings,

wherein:

FIG. 1 is a side view of an electric motor-operated

bicycle provided with a locking mechanism of the

invention;

FIG. 2 is a partially enlarged view taken along the

lineA-Ain FIG. 1;

FIG. 3 is a side view, partially broken away, of an

essential part of the electric motor-operated bicy-

cle, showing the attached state of a battery con-

tainer;

FIG. 4 is a side view of an essential part of the elec-

tric motor-operated bicycle, illustrating installation

and removal of the battery container;

FIG. 5 is a cross-sectional side view of the locking

mechanism according to the invention;

FIG. 6 is a side view of the locking mechanism;

FIG. 7 is a cross-sectional view showing actions of

the locking mechanism in installing and removing

the battery container;

FIG. 8 is a cross-sectional view showing actions of

the locking mechanism in installing and removing
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the battery container;

FIG. 9 is a cross-sectional view showing actions of

the locking mechanism in installing and removing

the battery container;

FIG. 1 0 is a cross-sectional view showing actions of

the locking mechanism in installing and removing

the battery container; and

FIG. 11 is a cross-sectional view showing actions of

the locking mechanism in installing and removing

the battery container.

First the overall constitution of the electric motor-

operated bicycle will be described in reference to FIG.

1.

In FIG. are shown; a head pipe 2 located in the front

upper part of the vehicle body. A handlebar stem 3 is

inserted for free rotation into the head pipe 2. Handle-

bars 4 are attached to the upper end of the handlebar

stem 3. A front fork 5 is attached to the lower end of the

handlebar stem 3. A front wheel 6 is attached for free

rotation at the lower end of the front fork 5. Part of the

front wheel 6 is covered with a front fender 7.

From the head pipe 2, a down tube 8 extends

obliquely downward toward the rear of the vehicle body

(to the right in FIG. 1). From the generally horizontally

extending rear end part of the down tube 8, a seat tube

9 rises with a rearward tilt. A seat post 10 (Refer to

FIGs. 3 and 4.) is fit and held in the seat tube 9 for

height adjustment. A seat 1 1 is supported for rotation at

the upper end of the seat post 10. Here, the structure for

supporting the seat 1 1 will be described in reference to

FIGs. 3 and 4.

To the upper end of the seat post 10 is connected a

bracket 12 which supports a hinge member 13 for rota-

tion about a shaft 14 and has a projecting pin 1 5. To the

hinge member 13 is attached an L-shaped lever 16 for

rotation about a pivot shaft 17. The lever 16 is forced

with a tension spring 18 in one direction.

The seat 11 in normal use is held in a horizontal

state as shown in FIG. 3 with a fore-end detent portion

16a of the lever 16 engaging with the pin 15.

As shown in FIG. 1, a power unit 19 is supported

through a sheet metal bracket 20 on the down tube 8

and the seat tube 9 in the lower central area of the vehi-

cle body. The power unit 19 comprises a human power

drive system and an electric motor drive system

arranged in parallel. A rotatable crankshaft 21 is sup-

ported on the power unit 19. On right and left ends of

the crankshaft 21 are attached right and left cranks 22

where pedals 23 are shaft-supported. An area where

the down tube 8 and the seat tube 9 are joined together,

and parts of the attachment bracket 20 and the power

unit 19 are covered with a plastic cover 24.

From the attachment bracket 20, paired right and

left chain stays 25 extend toward the rear of the vehicle

body. The rear ends of the chain stays 25 are connected

through paired right and left seat stays 26 to the upper

end of the seat tube 9. A rear wheel 27 is supported for

rotation at a position where the rear ends of the chain

stays 25 are connected to the seat stays 26. Part of the

rear wheel 27 is covered with a rear fender 28. The rear

wheel 27 is provided with a wheel sprocket 29 associ-

5 ated with a drive sprocket (not shown) provided in the

power unit 19 through an endless chain 30 girdling both

of the sprockets. In the middle of the seat stays 26 is

provided a wheel lock 31 for preventing theft by locking

the rotation of the rear wheel 27. As shown in FIG. 2, the

ro wheel lock 31 is provided with a locking mechanism 55

for locking the wheel lock 31 . A cylinder 56 of the locking

mechanism 55 has a key slot 56a for receiving a key 48

(Refer to FIGs. 5 and 6.) which will be described later.

In the electric motor-operated bicycle 1 of the

is present embodiment, a battery container 32 is remova-

bly installed in the space surrounded with the seat tube

9 and the rear fender 28 under the seat 1 1

.

Now, the structure for installing and removing the

battery container 32 will be described in detail below in

20 reference to FIGs. 2 through 7.

As shown in FIG. 2, the battery container 32 com-

prises two. right and left split pieces made of a plastic

material joined together to form a single, rectangular

container 32 containing an Ni-Cd battery (not shown)

25 made up of a plural number of shrink-packed single

cells. As shown in FIG. 3, the upper part of the battery

container 32 is provided with a handle 33 which may be

erected or folded as required. As shown in FIG. 2, the

front and rear end surfaces of the battery container 32

30 are provided with guiding grooves 32c and 32d formed

with right and left ribs 32a and 32b running through in

the vertical direction.

As shown in FIGs. 3 and 4, a portion of the top sur-

face of the attachment bracket 20 facing the space sur-

35 rounded with the seat tube 9 and the rear fender 28 is

provided with a cup-shaped tray 34 secured with screws

35 screwed from inside the tray 34. The tray 34 is made
of a plastic material as a single body. As shown in FIG.

3, part of the lower portion of the battery container 32 is

40 installed in the tray 34.

The front end surface of the tray 34 is provided with

a locking mechanism 36. The rear end surface of the

tray 34 is provided with an insertion hole 34a running

through in the vertical direction with a rectangular cross

45 section elongate in the vehicle width direction. A lower

end portion 37a of a guide member 37 of a plate shape

having a width in the vehicle width direction formed with

a soft plastic material such as polypropylene (PP) is

inserted into the insertion hole 34a of the tray 34. The
so guide member 37 extends obliquely upward from the

rear end portion of the tray 34 generally parallel to the

seat tube 9 along the front face of the rear fender 28.

As shown in FIG. 4, the guide member 37 has a

convex shape with its central portion, with respect to the

55 vehicle width direction, curved forward. The upper end

of the guide member 37 is bent toward the rear of the

vehicle to form a guiding portion. The upper part of the

guide member 37 is secured to the rear fender 28

3
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through a metallic bracket 38 welded to the rear fender

28 using a screw 39 and a nut 40.

As shown in FIGs. 2 and 4, a space is formed

behind the seat tube 9 surrounded with the tray 34 on

the bottom side, anti the seat- tube 9 and the guide

member 37 on the front and rear sides, and open on

both right anti left sides and on the top side. As shown

in FIQ. 3, the battery container 32 is installed in this

space. In the state of the battery container 32 being

installed as described above, the lower part of the bat-

tery container 32 is partially inserted into the tray 34. As

shown in FIG. 4, a metallic bracket 41 is welded to the

upper rear surface of the seat tube 9. A guide member
42 made of a plastic material is fit into the bracket 41

.

Next, detailed constitution of the locking mecha-

nism 36 according to the invention will be described in

reference to FIGs. 5 and 6.

The locking mechanism 36 has a cylindrical lock

body 43. The outer circumference at one end of the lock

body 43 is formed with a flange 43a which is formed

with two threaded holes 44. As shown in FIG. 6. an L-

shaped engagement slot 45 is formed in the middle

(with respect to the axial direction) part of the lock body

43. A cylinder 46 is inserted for sliding in the lock body

43 and urged toward left in FIG. 5 (in the direction of the

cylinder 46 projecting from the lock body 43) with a

large diameter compression spring 47 disposed

between the cylinder 46 and the lock body 43. A cylin-

drical locking member 49 into which the key 48 is to be

inserted is fit in the cylinder 46. As shown in FIG. 5, a

space S is defined by the locking member 49 within the

cylinder 46.

A planar engage-stop member 50 for interlocked

movement with the rotating operation of the key 48 is

disposed on the end surface, facing the space S, of the

locking member 49. A stopper portion 50a (Refer to

FIG. 6.) of the engage-stop member 50 penetrates a

slot 46a formed in the cylinder 46 and engages with the

above-described engagement slot 45 formed in the lock

body 43. As shown in FIG. 5, a round hole 50b is bored

in the axial center of the engagement member 50.

A hollow detent 51 capable of sliding out of and into

the lock body 43 through an opening 43b at one end of

the lock body 43 is housed for sliding in the lock body

43. A flange portion 51a at one end of the detent 51 fits

for sliding within the inner circumference of the cylinder

46. The other end of the detent 51 is fit and held for slid-

ing at the opening 43b at one end of the lock body 43,

and its end surface is formed as a sloped surface 51b.

The detent 51 is forced toward the right as seen in FIG.

5 (in the direction of the derent 51 projecting from the

opening 43b of the lock body 43) with a small diameter

compression spring 53 interposed between the detent

51 and a spring holder 52. The end of the spring holder

52 is formed in a hemispherical shape for coming into

contact with the round hole 50b portion of the engage-

stop member 50.

The locking mechanism 36 constituted as

described above is attached as shown in FIG. 7 to the

front face of the tray 34 with the flange portion 43a of the

lock body 43 brought into contact with the front face of

the tray 34 with screws 54 penetrating the tray 34 from

s inside into the threaded holes 44 (Refer to FIG. 5.)

formed in the flange portion 43a of the lock body 43. As

the detent 51 slides out of and into the tray 34, the

detent 51 engages with and disengages from the

engagement groove 32a, and the battery container 32 is

w locked and unlocked with respect to the tray 34.

In the state of the battery container 32 being

installed as shown in FIG. 3, the lower part of the bat-

tery container 32 is held with the tray 34. At the same

time, as shown in FIG. 2, the guide members 42 and 37

is fit into the guide grooves 32c and 32d respectively. As

shown in FIGs. 3 and 7, in the state of the locking mech-

anism 36 being locked, the detent 51 engages with the

engagement groove 32a of the battery container 32 to

hold the battery container 32 in the state of engaging

20 with the tray 34. As a result, the battery container 32 is

secured with minimum play and therefore the battery

container 32 is effectively prevented from being dam-

aged by vibration.

When the locking mechanism 36 is in the locked

25 state, the cylinder 46 is pushed into the lock body 43,

and the detent 51 receives the pressing force of the cyl-

inder 46 through the spring holder 52 and the spring 53.

As a result, the detent 51 moves together with the cylin-

der 46, projects as shown in the drawing from the open-

so ing 43b of the lock body 43, engages with the

engagement groove 32a of the battery container 32 to

lock the installed state of the battery container 32. In

this locked state, the stopper portion 50a of the engage-

stop member 50 is in engagement with the L-shaped

35 portion 45a of the engagement slot 45.

In order to take out the battery container 32 for

charging the battery, first the locking mechanism 36 is

unlocked to release the battery container 32 from the

installed state. That is to say, as shown in FIG. 8. the

40 key 48 is inserted into the locking member 49 and

turned in the direction shown with the arrow. By the way,

the key 48 is also used for the wheel lock 31 and cannot

be drawn out of the key slot 56a (Refer to FIG. 2.)

unless the wheel lock 31 is brought to the locked state.

45 When the key 48 is turned in the arrow direction in

FIG. 8, the engage-stop member 50 turns in the same

direction and its stopper portion 50a comes off the L-

shaped portion 45a of the engagement slot 45, and so

the cylinder 46 is moved and projected from the lock

so body 43 as shown in FIG. 9 by the resilient force of the

spring 47. Then, since the flange portion 51a at one end

of the detent 51 forced toward the right in FIG. 9 by the

spring 53 is in contact with the cylinder 46, the detent 51

moves together with the cylinder 46 and disengages

55 from the engagement groove 32a of the battery con-

tainer 32.

Operation of turning the seat 1 1 forward as shown

in FIG. 4 for opening up the space over the battery con-

4
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tainer 32 either after or before unlocking the above-

described locking mechanism 36 is carried out as fol-

lows.

That is to say, with the seat 1 1 in the normal posi-

tion for use as shown in FIG. 3, when the lever 16 is 5

pushed up against the urging face of the spring 18 to

turn the lever 16 about the shaft 17 counterclockwise in

FIG. 3, the detent portion 16a at the tip of the lever 16

disengages from the pin 15, permitting the seat 11

together with the hinge member 13 supporting the seat 10

1 1 to be turned about the shaft 14 counterclockwise to

the position shown in FIG. 4 to open up the space over

the battery container 32.

When the locking mechanism 36 is unlocked and

the seat 1 1 is turned forward to open up the space over is

the battery container 32 the battery container 32 may be
easily taken out by pulling up and gripping by hand the

handle 33 provided at the top of the battery container 32

and drawing up the battery container 32 along the guide

member 37. Here, since the guide groove 32c formed in 20

the front face of the battery container 32 is also in sliding

engagement with the guide member 42, the battery

container 32 may be smoothly drawn up without rattling.

With the present embodiment, the key 48 cannot be

drawn out of the locking member 49 when the locking 2s

mechanism 36 is in the unlocked state as shown in FIG.

9. Therefore, a user locks the locking mechanism 36 by

turning the key 48 after pushing in the cylinder 46 while

inserting and holding the key 48 after taking out the bat-

tery container 32. This permits the key 48 to be drawn 30

out Therefore, when the battery container 32 is taken

out for charging the battery, the locking mechanism 36

is in the locked state as shown in FIG. 10. In this locked

state, the detent 51 may be caused to slide independ-

ently against the urging force of the spring 53. 35

When the battery container 32 is to be replaced

after completing charging the battery in the state shown

in FIG. 4, the battery container 32 may be caused to

slide down along the guide member 37 to partially fit the

lower part of the battery container into the tray 34. 40

In other words, when the battery container 32 is

pushed clown along the guide member 37 with the rear

face of the battery container 32 brought into contact with

the upper end guide portion 37b of the guide member

37, the guide grooves 32c and 32d running through 45

along the front and rear faces of the battery container 32

respectively engage with the guide members 42 and 37,

and so the battery container 32 may be smoothly

pushed down while being guided with the guide mem-
bers 42 and 37 without rattling. so

As shown in FIG. 1 1 , when the lower end portion of

the battery container 32 comes into contact with the

fore-end sloped surface 51b of the detent 51 of the lock-

ing mechanism 36, the detent 51 which may be caused

to slide independently against the urging force of the ss

spring 53 as described above is slid to the left in FIG. 1

1

as the detent 51 receives a leftward force from the bat-

tery container 32 because of a wedge effect As a result,

134A2 8

the locking mechanism 36 is temporarily brought to the

unlocked state and the inserting operation of the battery

container 32 is carried on. At the point where the bottom

surface 32a- 1 of the engagement groove 32a of the bat-

tery container 32 passes the bottom surface of the

detent 51 , the force acting on the detent is removed and

so the detent 51 is pushed back to the original position

by the urging force of the spring 53 and engages with

the engagement groove 32a of the battery container 32

as shown. Thus, the locking mechanism 36 is again in

the locked state in which the battery container 32 is

locked in the state of being inserted in the tray 34.

With the present embodiment, as shown in FIG. 1 1

,

the locking mechanism 36 in the locked state is tempo-

rarily brought to the unlocked state and then again to

the locked state by simply installing the battery con-

tainer 32 without any operation of the locking mecha-

nism 36. In other words, the battery container 32 may
be installed without using the key 48, namely the opera-

tion of installing the battery container 32 is significantly

simplified as it is installed by a single hand.

Also with the present embodiment the key 48 can-

not be drawn out unless the locking mechanism 36 is

locked after taking out the battery container 32 for

charging the battery. Therefore, the battery container 32

is securely prevented from being inadvertently left

unlocked after the battery container 32 is installed by a

single hand as described above.

Furthermore with the present embodiment, unless

the wheel lock 31 is locked, the key 48 cannot be drawn

out and so the battery container 32 cannot be taken out.

As a result, the electric motor-operated bicycle 1 is pre-

vented from being stolen during battery charging. Also,

unless the locking mechanism 36 of the battery con-

tainer 32 is locked, the key 48 cannot be drawn out and

used to unlock the wheel lock 31 . As a result, the battery

container 32 is securely prevented from being inadvert-

ently left unlocked.

By the way, the vehicle speed of the electric motor-

operated bicycle 1 may be accurately detected for

example by detecting the revolution of the rear wheel 27

by detecting the magnetism of a magnet 60 attached to

a spoke of the rear wheel 27 as shown in FIG. 1, by

means of a sensor (not shown) built in the wheel lock

31.

While an example of applying the locking mecha-

nism to the removable battery container mounted spe-

cifically on the electric motor-operated bicycle is

described above, this invention may be applied to any

other removable battery containers.

As described above, according to the invention, the

locking mechanism for the removable battery container

comprises the cylinder which may be moved within the

key body by the key operation, and the detent to engage

with and disengage from the engagement groove

formed in the battery container as the detent projects

from and retracts into the key body along with the move-

ment of the cylinder. The detent is supported for move-

5
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ment relative to the cylinder and resilientiy forced

toward the projecting direction. Because the fore-end of

the detent is formed with the sloped surface, the locking

mechanism in the locked state is temporarily brought to

the unlocked state in the process of the battery con-

tainer being installed, and again brought back the

locked state upon completion of installing the battery

container. Thus, an effect is attained that the battery

container may be installed using only a single hand

without using the key.

Claims

1. A locking mechanism (36) for locking a removable

battery container (32), in particular a removable

battery container (32) of an electric motor-operated

bicycle (1), comprising a movable means (46) oper-

able by a key (48) and a locking means (51) opera-

ble by said movable means (46), characterized in

that in its locked state said locking mechanism (36)

is adapted to be temporarily unlocked by said bat-

tery container (32) during the installation of said

battery container (32) and to be locked again after

the completion of the installation of said battery

container (32).

2. A locking mechanism according to claim 1 , charac-

terized in that said movable means is a cylinder

(46) and said locking means is a detent (51) for

engagement with and disengagement from an

engagement means (32a) provided on said battery

container (32).

3. A locking mechanism according to claim 2, charac-

terized In that said detent (51) is supported for

movement relative to said cylinder (46) and is urged

in a projecting or locking direction, and that the free

or projecting end of said detent (51) is provided with

a tapered surface (51b) engagaWe by said battery

container (32) during its installation.

4. A locking mechanism according to at least one of

the preceding claims 1 to 3, characterized in that

said key (46) is only extractable in the locked state

of said locking mechanism (36).

5. A locking mechanism according to at least one of

the preceding claims 1 to 4, characterized In that

said locking mechanism (36) is disposed on a tray

(34) which holds and supports said battery con-

tainer (32).

6. A locking mechanism according to at least one of

the preceding claims 2 to 5, characterized in that

said cylinder (46) is slidaWy received in a lock body

(43), that said detent (51) is slidably received in said

lock body (43) as well as in said cylinder (46) such

that said detent (51) is adapted to be pushed into

said cylinder (46) at least in the locked state of said

locking mechanism (36).

7. A locking mechanism according to at least one of

5 the preceding claims 3 to 6, characterized In that

said detent (51) is urged by a spring means (53)

towards the projecting direction.

8. A locking mechanism according to at least one of

10 the preceding claims 2 to 7, characterized in that

the end of said detent (51) received in said cylinder

(46) is provided with a flange portion (51a) engaga-

ble with a respective flange of said cylinder (46),

said cylinder (46) being provided with a locking

is member (49) such that there is a space (S) within

said cylinder (46) between the inner end of said

locking member (49) and said flange of the cylinder

(46).

20 9. A locking mechanism accordng to at least one of

the preceding claims 1 to 8, characterized In that

said battery container (32) comprising a handle

(33).

25 10. A locking mechanism according to at least one of

the preceding claims 1 to 9, characterized in that

said battery container (32) is removably installable

in a space surrounded by a seat tube (9) and a rear

fender (28) beneath a seat (1 1) of an electric motor-

30 operated bicycle (1).

11. A locking mechanism according to claim 10, char-

acterized in that said rear fender (28) comprising a

guide member (37) for slidingly receiving said bat-

35 tery container (36).

12. A locking mechanism according to claim 10 or 11,

characterized in that said battery container (32)

comprising two halves of plastic material joined

40 together to form a single, rectangular container

accommodating a plurality of single battery cells.

13. A locking mechanism according to at least one of

the preceding claims 10 to 12, characterized In

45 that said seat (11) being releasabty connected to

said seat tube (9) such that said seat (1 1) is pivota-

ble after releasing said connection.

14. A locking mechanism according to at least one of

so the preceding claims 10 to 13, characterized in

that said bicycle (1) comprising a wheel lock (31)

operable with the key (48) of said locking mecha-

nism (36) and that said key (48) is only disengage-

able from said wheel lock (31) when said wheel lock

55 (31 ) is in its locked state.
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FIG. 9
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FIG. 11
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